I, INTRODUCTION
Over thirty years ago Pauling' suggested that the residual entropy observed in solid hydrogen at temperatures of order 10 K was due to the degeneracy associated with the orientations of the molecular axes. This interpretation was supported by the observation of an anomaly in the specific heat of solid H2 rich in the (J= 1) species. These experiments were later extended to lower temperatures' where the peak in the specific heat structure, 7 whereas the ordered phases occur with an fcc structure. These experiments were quite delicate, and it was therefore not possible to deduce unequivocally the orientations of the molecules in the low-temperature phase. However, theoretical calculations by Nagai and Nakamura showed that, assuming the dominance of the electrostatic quadrupole-quadrupole (EQQ) For both H3 and D~the observed spectrum was found to contain five lines. In contrast, for the four-sublattice structure, space group Pa 3(T6), the single-libron spectrum'4 should consist of three lines, one doubly degenerate and two triply degenerate.
Various explanations have been advanced for the presence of these two "extra" lines. Hardy et al. '3 suggested that either the structure is a rhombohedral distortion of the I'a3 structure, or else that the structure is Pa3, but that there is a strong coupling between the molecular rotations (librons) and the lattice vibrations. In addition, other sublattice configurations on an fcc lattice have been considered. "20 None of these explanations has provided even a qualitative fit to the data. The possibility of significant effects from a distortion seems unlikely. Although such a distortion has been inferred from x-ray data ' for the analogous case of zN~, it has no effect on the libron spectrum.
It is hard to see how the libron-phonon coupling could be strong enough to significantly alter the selection rules. Previous estimates" ' ' of this coupling have shown it to be perturbative.
Fin-
ally, the two-layer structure proposed by James ' on the basis of a nearest-neighbor model has been shown by him 0 to become unstable when further interactions are taken into account. In any event, the libron spectrum from this structure is very different from the observed spectrum. '
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